A theoretical study on interactions between mitoxantrone as an anticancer drug and DNA: application in drug design.
This research is an effort to further understand the physicochemical interaction between the novel drug, mitoxantrone (MTX) and its biologic receptor, DNA. The ultimate goal is to design drugs that interact more with DNA. Understanding the physicochemical properties of the drug as well as the mechanism by which it interacts with DNA, it should ultimately allow the rational design of novel anti-cancer or anti-viral drugs. Molecular modelling on the complex formed between MTX and DNA presented that this complex was indeed fully capable of participating in the formation of a stable intercalation site. Furthermore, the molecular geometries of MTX and the DNA bases (adenine, guanine, cytosine and thymine) were optimized with the aid of the B3LYP/6-31G* method. The properties of the isolated intercalator and its stacking interactions with the adenine...thymine (AT) and guanine...cytosine (GC) nucleic acid base pairs were studied with the DFTB method (density functional tight-binding), an approximate version of the DFT method, that was extended to cover the London dispersion energy. The B3LYP/6-31G* stabilization energies of the intercalator...base pair complexes were found 10.06 kcal/mol and 21.64 kcal/mol for AT...MTX and GC...MTX, respectively. It was concluded that the dispersion energy and the electrostatic interaction contributed to the stability of the intercalator.DNA base pair complexes. The results concluded from the comparison of the DFTB method and the Hartree-fock method point out that these methods show close results and support each other.